they substantially changed when the number of days included per month in the analysis is increased from 1 to 10. When this number of days is increased above 15, the ozone trends systematically revert to the expected climatological mean (0.5%/year). The trend in UV radiation decreases more rapidly because in the early years, when data were not taken during inclement weather conditions, the measurements were systematically biased toward higher values. These sampling differences would also bias any attempts to infer long-tenn changes in mean values from the current data set. For the purpose of assessing risks to humans, a consideration of peak midday values is perhaps more relevant, because the population is less likely to be exposed to UV radiation during inclement weather.
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). The time and slowness anomalies were considered to be significanitly different fiom zero when the absolute value of their mean was larger than three times the standard error of the mean (13). At TXAR, the P wave arrivals showed no significant travel time resid 2 s with a standard error of 0.2 s) We next consider whether the anomalies could be due to shallow structure under the arrays (surface to 60 km depth) or to shallow structure beneath the source (surface to maximum 260 kin). On the basis of calibration data from TXAR (11), the rays coming from the Windward Islands (1060 backazimuth) should have the largest azimuth residuals and negligible slowness residuals. We analyzed events at distances up to 85 deg. from TXAR coming from a backazimuth range of 900 to 1100 ( 125?. Important exceptions were the events in Venezuela (127? backazimuth) and the MidAtlantic Ridge (100? backazimuth) whose P wave arrivals did not have slowness residuals significantly different from zero, even though the P waves turned below 1600-km depth in the mantle. These results indicate that those P rays are not passing through an anomalous region. All PcP slowness residuals from the Dominican Republic region, Windward Islands, and Leeward Islands were more than 2.1 s/deg. at YKA. Thus, the anomalous slowness residuals were observed for PcP and deep mantle P waves but not for P waves from events up to 76 deg. from TXAR. Significant slowness anomalies of PcP waves and some of the deep mantle P waves were also observed at YKA. These observations suggest that the cause of the anomalies is in a region within 1300 km of the core-mantle boundary and is not due to shallow structure under the arrays. The range of depths for events from different locations was 0 to 260 km (15). We eliminated the possibility of structural difference in the source region to be the cause of these slowness anomalies because we saw similar anomalies for shallower and deeper earthquakes. Thus, events from different locations and at different depths around the Caribbean Sea show similar slowness anomalies for PcP at both arrays, indicating that structure beneath the source is not the cause of the observed anomalies.
For epicentral distances between 42 and 44 deg., the standard Earth model predicts a minimum -0. 7 s and maximum -10 s arrival time difference between the PP and PcP phases. The anomalies are not due to interference between these phases (see Fig. 3 and Table 4 . PcP rays at TXAR pass through the lower edge of this feature toward the array. We also observed that PcP and deep mantle P phases at TXAR seem to be focused in a narrow slowness range, as if deviated by a velocity anomaly similar to a lens in that region. We chose elliptical layers to represent the geometry similar to the variations in the tomographic velocity anomalies between 1500-and 1900-km depth. We imagined the nonradial velocity layers between 1500-and 1900-km depth as the lower part of five superposed concentric ellipses in which a constant increase in velocity (p) is added at each depth to the IASPI91 model of radial velocity variation. In Table 5 the velocity increases in percents are labeled pl to p5. The location of the center of the ellipses was chosen to be 2000 km from TXAR and at 1320-km depth. This depth is close to the center of the fast anomaly in Grand's model. The larger ellipse has a 1300-km vertical axis and 1000-km horizontal axis.
Using our model, we considered individual rays that were representative of each group of events (Table 2) . Ray tracing was perfoimed starting at the TXAR array with the observed slowness, looking for the combination of anomalies in each ellipse that would bend the PcP rays but maintain travel times. Table 5 (16, 17, 19, 20) . Recently it was found that anomalies in the lowermost -100 kilometers of the mantle (21-24) could be much larger (reductions of 10% or more in P and up to 30% reductions in S velocities). One of the problems of the existing global tomographic models (19-21) is that they are the result of damped least squares inversions that umderestimate the anomalous velocity gradients and overestimate the width of the heterogeneity. It seems that larger velocity anomalies are possible in confined zones that affect the travel time of P waves (by as much as 1.4 s) and cause the waves to be deflected fiom their nornml path. These anomalies could be the expression of the nonradial velocity gradients associated with the transition between the cold downwellings supposed to be old subducted ocean cIrist (16) and the rest of the lower mantle, or they could be an expression of topography at the boundaiy between compositionally distinct regions at a depth of about 1600 km predicted by recent models of the mantle (25, 26).
